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the warp, being of three threads, is naturally weaker than the four-thread
woof. The constitution of the fabric is already given in the results of
the examination.
(3)  An increase of pressure is not presumable, since the factory was
always conducted on the same plan and with the same resources.
(4)   Since it is admitted that the first three causes are excluded and
that the fabric formerly employed for over a year was of the same quality
and strength and was treated with the same impregnating material, the
trouble must be due to a later change of the cotton fiber.    Such a change,
consisting in a swelling and a mechanical demolition of the fibers, has
been noted in  the  microscopic examination.    The swelling involves a
weakening of the inner structure and with it a diminution in the tensile
strength.
Swelling of the fiber may be brought about by different chemical
substances, such as alkalies, acids, and especially cuprammonia. This
latter substance, freshly prepared, with a strong smell of ammonia, and
of the proper concentration, is the best solvent for cellulose. Cotton
fiber consists in large part of cellulose, which is dissolved by cupram-
monia, with previous swelling and the formation of constrictions by the
rings and bands resulting from the rupture of the outer membrane (Fig.
55, p. 63). It is therefore highly probable that the swelling of the
fibers noted under the microscope and the tearing of the cloth are due
to the action of this cuprammonia, which possibly was used fresh and in
too concentrated a solution.
9.. Examination of woolen fabrics, especially woolen suitings and
dress goods, is usually for the purpose of answering the following four
questions: (i) Does the sample contain, in addition to sheep's wool,
other kinds of wool or vegetable fibers? (2) Does it contain or consist
entirely of shoddy ? (3) Is one sample from the same goods as a second ?
and finally, (4) Is the wool of the natural color, or dyed ?
The first question can usually be accurately answered. If it merely
involves the detection of vegetable fibers the task is very easy; if, how-
ever, foreign wool is present it is much more difficult. The three other
questions involve, in addition to an exceedingly careful and thorough
microscopic examination, also a more or less extensive technical test and,,
if the fabric is colored, a chemical examination. Of the numerous exam-
inations carried on by me in recent years I have chosen three which, may
be regarded as typical.